Intracellular mechanisms regulating apoB-containing lipoprotein assembly and secretion in primary hamster hepatocytes.
We studied the biogenesis of apolipoprotein B (apoB) in primary hepatocytes isolated from hamster liver, an animal model with striking resemblance to humans in lipoprotein metabolism. Hamster hepatocytes were found to assemble and secrete apoB-containing lipoproteins at a density of VLDL. Intracellular mechanisms of apoB biogenesis were investigated in both intact and permeabilized hamster hepatocytes. Translocational status of hamster apoB-100 was examined using trypsin protection assays in permeabilized cells as well as isolated microsomes which revealed that 27-42% of newly synthesized apoB was trypsin accessible as opposed to a control protein, transferrin, which was found to be essentially insensitive to exogenous trypsin. Subcellular fractionation of membrane and lumenal apoB pools indicated, however, that only a minor fraction of hamster apoB was associated with the microsomal membrane. Approximately 40% of newly synthesized apoB was found to be degraded post-translationally in a process sensitive to MG132. Immunoblotting analysis of apoB immunoprecipitates revealed ubiquitination of hamster apoB suggesting the involvement of the proteasome in its intracellular turnover. In addition to MG132, o-phenanthroline, a metalloprotease inhibitor, was also effective in stabilizing hamster apoB. Experiments in permeabilized hamster hepatocytes further confirmed post-translational instability of hamster apoB which was degraded over a 3-h chase generating proteolytic fragments including 167, 70, 57, and 46 kDa intermediates. Of these only the 70 kDa fragment was ALLN sensitive. Oleate treatment of hamster hepatocytes provided protection against intracellular apoB degradation, but did not stimulate its extracellular secretion. ApoB was assembled in the microsomal lumen into lipoprotein particles with densities of LDL and VLDL which were subsequently secreted as VLDL with a minor fraction forming HDL-like particles. In summary, hamster hepatocytes appear to efficiently assemble and secrete apoB-containing VLDL, although a significant pool of newly synthesized apoB is retained intracellularly and becomes sensitive to proteasome-mediated degradation as well as other proteases in the secretory pathway, generating specific degradative intermediates.